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THE SURINAME SMALL MAMMAL SURVEY:
A CASE STUDY OF THE COOPERATION BETWEEN
RESEARCH AND NATIONAL CONSERVATION NEEDS
HUGH H. GENOWAYS, HENRY A. REICHART, AND
STEPHEN L. WILLIAMS
ABSTRACT
A cooperative program between the Foundation for Nature
Preserv ation in Suriname and the Carnegie Museum of Natural
Histo ry to survey the small mammals of Suriname is reviewed. The
program has proven to be mutually beneficial and it is presented as
a model for development of similar progr ams in the future. The
technical assistance requested by the Foundation for Nature
Preservation in Suriname concerned the distribution and natural
histo ry of small mammals , especially those occurr ing in the Nature
Park s and Reserves. The Government of Suriname has established
an excellent system of Reserves and Park s thr oughout the country.
They are trying to establish a system of managing these areas, to
insure their preservation for futur e generations. The first step in
establishing a management system is a basic resources inventory to
learn what resources are being man aged . The country was also in-
terested in training personnel in research methods and acquiring a
synoptic reference collection for continued studies. By cooperating
with the Foundation for Nature Preservation. Carnegie Museum
of Natural History received logistical and personnel support for
field work and obtained a wide variety of data which will be used
in current and future basic research project s.
INTRODUCTION
When North American mammalogists look to
South America, they see a large natural laboratory
with high mountains reaching well above the treeline,
vast expanses of rainforest and grassland, smaller
areas of temperate forests, and desert and semiarid
environments. South America allows mammalogists
to test, under a new set of conditions, theories and
models of ecology, physiology, systematics, zoo-
geography, and many other fields that have been
developed in North America. North American mam-
malogists have long been intrigued by the unique
composition of the fauna of the continent and are
spending a considerable amount of time cataloging it
and studying its historical development. South
America affords the closest geographical area to
study rainforest plants and animals, and there is in-
creasing alarm about the rapid disappearance of this
habitat, not only in South America, but around the
world (Committee on Research Priorities in Tropical
Biology 1980; Myers 1980). Essentially, North
American biologists perceive South America from
the point of view of those concerned with basic
research. They want to preserve as much of the
native habitat of South America as possible in an
unaltered state for future generations.
When South Americans view the continent, they
see their homes and countries. It is a place that must
be developed to meet the needs of their emerging na-
tions. They see the flora and fauna as part of their
natural and national heritage, but also these are
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resources that must be developed to the benefit of the
country. It is common practice for political decision
makers in South America, as well as elsewhere in the
world , to give priority to natural resource exploita-
tion schemes which will provide relatively quick
economic benefits. Environmental or other
ecological considerations usually receive only token
attention - the long-term repercussions of such
schemes on their country's natural resource wealth
are largely ignored. The emphasis in mammal
research is generally on applied subjects. However, in
at least some countries, such as Suriname, the situa-
tion is improving in that there is a greater awareness
of environmental issues; the Government is conserva-
tion-minded, not just in rhetoric as is often the case
in many countries, but in deeds .
We believe that the research program that the
Carnegie Museum of Natural History has developed
in cooperation with STINASU (Foundation for
Nature Preservation in Suriname) on small mammals
in Suriname can serve as a model for research pro-
grams that are able to meet diverse needs and can be
mutually beneficial. The technical assistance needed
by Suriname has been provided and the basic
research interests of the Museum have been met. The
overall project in Suriname has been generously
funded by the Alcoa Foundation, based in Pitts-
burgh, Pennsylvania, with Charles L. Griswald as
President.
---- ---- ._----_ .._---
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HISTORY OF NATURE PRESERVATION
IN SURINAME
NO.6
The Suriname Government, recognizing the value
of the country's natural resources, has taken several
steps to protect representative cross-sections of the
flora and fauna of the country. In 1948, a Nature
Protection Commission was created as an advisory
body to the Government on environmental issues. In
1954, a Nature Protection ordinance was passed
which provided for the establishment of nature
reserves by decree. Since that date, eight reserves and
one nature park (Schulz et al. 1977), ranging in size
from 4,000 to 220,000 ha, have been established in
Suriname (see Figs. 1-10). Full descriptions are given
in Schulz et al. (1977).
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Fig. I.-Map of Suriname showing major vegetation of the country. Key to symbols : A) rainforest ; B) savanna; C) modified rainforest;
0) cultivated crops; E) wetland forest; F) mangrove forest.
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Fig. 2.-Map of Suriname sho wing the Natur e P ark and Reser ves. The Park and Reserves are as follows: A) Coppename-rnouth Nature
Reser ve; B) Wia-Wi a Nature Reserve; C) Galibi Na tur e Reser ve; D) Brinckheuvel (Sab an-pasi) Natur e Reserve; E) Bro wnsberg Nature P ark ;
F) Ralei gh vallen-Vo ltzberg Nat ure Reserve; G) Tafelberg Nature Reserve; H) Eilert s de Haan Gebe rgte Nature Reserve; I) Sipaliwini
Savanna Nature Reserve.
Coastal Reserves:
Galibi Nature Reserve - 4,000 ha of beaches and
mangrove swamps .
Wia-Wia Nature Reserve - 36,000 ha of beaches and
mangrove swamp s.
Coppename-mouth Nature Reserve - 12,000 ha of
beaches, mangrove swamps, and mudflats .
Reserves in the Interior:
Brinckheuvel (Saban-pasz) Nature Reserve - 6,000
ha of grass , savanna bush, and orchard savanna.
Brown sberg Nature Park - 8,400 ha forested plateau
bordering Lake Afobaka (Fig. 5).
Raleighvallen-Voltzberg Nature Reserve - 56,000 ha
of tropical lowland forest, and granitic insel-
bergs (Fig. 6-7).
Eilerts de Haan Gebergte Nature Reserve - 220,000
ha of lowland and lower montane rainforest.
Tajelberg Nature Reserve - 140,000 ha of dry ever-
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green forest! woodland, semi-montane and
lowland rainforest, marsh forest, and savanna
(Figs. 8-10).
Sipaliwini Savanna Nature Reserve - 100,000 ha of
savanna, gallery forests, swamps, and forest
patches (Figs. 11-12).
Also in 1954 the Game Ordinance came into effect.
This piece of legislation provided protection to all
wild mammals, birds, and sea turtles, except those
species designated as game animals, cage birds, or
pests. The Forestry Ordinance, currently under c~n­
sideration, will provide the legal tools for the In-
tegrated management of soil, water, timber, wildlife,
and recreation, rounding off actions by the Govern-
ment in order to care for the natural resources of
Suriname.
In 1969, the Foundation for Nature Preservation
in Suriname (STINASU) was founded in order to
deal with the practical aspects of the nature reserves
as it applies to the public. STINASU became a semi-
governmental organization attached to the Suriname
Forest Service, which is entrusted with the manage-
ment of the reserves. The primary functions of
STINASU are: a) to encourage and facilitate tourism
Fig. 3.-Coastal region of Suriname showing cultivated crops . Rice fields near Wageningen, Nickerie District. Photo by S. L. Williams.
in the reserves (without interfering with their primary
conservation objectives) and to demonstrate their
economic value in this regard; b) to provide educa-
tion and information services on conservation in
general (and in the reserves in particular) to the
public to promote a greater understanding of the sub-
ject; c) to stimulate and coordinate biological
research, not only in the reserves but in other parts of
the country as well.
The impetus for the establishment of STINASU
came from a group of environmentally well-informed
citizens of Suriname who were concerned about the
worldwide trend in exploitation of renewable natural
resources without regard for the long-term effects
thereon, and who hoped that STINASU would be
able to impart a conservation ethic to the public
which could forestall such destructive practices in
Suriname. Although some decision makers in
Suriname have a rudimentary knowledge of
ecological principles, neither the various inter-
relationships of ecological factors, not the long-term
effects of human manipulative activities on
ecosystems, are well understood. Practically no
domestic funds are allocated for basic studies, nor
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Fig. 4.-Coastal region showing land under agricultural use. Coconut groves near Totness, Coronie District. Photo by S. L. Williams.
are environmental impact studies conducted, except
where required by internationally financed projects.
STINASU considers the tropical rainforest in
Suriname as one of the country's most important
natural resource assets, and it supports its use, but on
a sustained-yield basis. It is opposed to the wholesale
destruction of such ecosystems for the acquisition of
lumber only and the subsequent use of the land for
marginal agricultural purposes. The tropical rain-
forest (which still covers more than 80070 of Suri-
name) has many values and can provide economic
benefit to more people in the long term, through
sustained-yield practices, than can be gained through
the widespread use of massive tree harvests for the
immediate, onetime economic benefit. Such practices
would not be in the best interest of the country, and
would leave future generations of Suriname citizens
with a biological desert with which to contend.
STINASU derives some income from nature
tourism to the reserves; financial support is also
received from the World Wildlife Funds-Netherlands
Appeal for some specific conservation projects.
However, there are practically no funds available to
conduct the basic research needed on a broad spec-
trum of subjects to provide decision makers with
compelling arguments in favor of sustained-yield use
of Suriname's renewable natural resources. The lack
of research funds and the shortage of skilled field
workers in Suriname have motivated STINASU to
look for other means to gather the necessary infor-
mation on which to base the argument for a more ra-
tional use of the rainforest resources. The growing
interest in the developed countries for tropical rain-
forest studies has prompted STINASU to encourage
foreign researchers to enter into a cooperative agree-
ment and to come to Suriname for their field work.
The mutual benefits from a cooperative program be-
tween STINASU and a qualified foreign institution
are many.
The semi-government, semi-private nature of
STINASU enables this organization to provide the
legal permits for personnel, equipment, and
materials to enter the country with a minimum of red
tape. Collecting permits can be issued by STINASU,
facilita ting field work. Field assistants, guides, and
transport can be provided at nominal cost. Working
in Suriname under the auspices of STINASU has the
additional benefit of better cooperation from other
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Fig. 5.-Brownsberg Nature Park, Brokopondo District, showing facilit ies and surro unding rainforest
on a high plateau west of Lake Afobaka. Pho to by S. L. Williams.
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Government agencies, and provides the often-needed
abil ity to move about freely. The researchers coming
to Suriname are presented with the opportunity to
work in a wide range of ecosystems, from heavily
disturbed agricu ltural areas (Figs. 3 and 4) to pristine
estuaries, savannas, or total uninhabited rainforest
(Figs. 5-12) - all rela tively easily accessible .
From STINASU's point of view the benefits de-
rived from a cooperative program are several -
baseline data on which future resource management
decisions can be made are ob tained from the field-
work; to advance the state of knowledge of how the
particular field work is conducted; to provide
Surinamese students and workers with an oppor-
tunity to learn the lates t research techniques. As
such, the main criterion used by STINASU in enter-
ing into a cooperative agreement with a foreign in-
stitution is the potential benefit to be derived for
Suriname from the study.
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Fig. 6.- Near the headquarters of the Raleighvallen-Voltzberg Nature Reserve, Saramacca District, showing the Coppename River and
bordering rainforest. Photo courtesy of Dr. Robert J . Baker.
Fig. 7.-Granitic dome of the Voltzberg, Raleighvallen-VoItzberg Nature Reserve, Saramacca District . Photo by H. A. Reichart.
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Fig. 8.-Tafelberg Nature Reserve, border between Brokopondo and Saramacca districts, as viewed from the Rudi Kappel Savanna, show-
ing the savanna in the foreground and the lowland rainforest and the Tafelberg in the distance. Photo courtesy of Dr. Carleton J. Phillips.
COOPERATIVE RESEARCH AND THE
SURINAME SMALL MAMMAL SURVEY
Experience by STINASU with cooperative projects
over the past years has shown that these projects can
be mutually beneficial. Students from several major
U.S. universities have done their Ph.D. field work in
Suriname; research teams from universities in the
United States and The Netherlands have done major
studies in Suriname under the auspices of STINASU;
field teams from the Smithsonian Institution,
American Museum of Natural History, Carnegie
Museum of Natural History, and othes have become
regular visitors to Suriname. The current cooperative
effort between STINASU and the Carnegie Museum
of Natural History should serve to illustrate the
workings of such a program.
As a result of the interest of Carnegie Museum of
Natural History in studying small mammals in South
America, STINASU was approached to explore the
possibility of a comprehensive small mammal survey
in Suriname. Although Husson's (1978) Mammals of
Suriname had been recently published, STINASU
believed more up-to-date field data were necessary
for their programs. It was anticipated that the results
of the planned long-term survey could provide im-
portant information with implication for conserva-
tion and human health. In order to obtain maximum
benefit for Suriname from this study, STINASU stip-
ulated some requirements to be met by the visiting
team: 1) if museum specimens were to be collected, a
representative series of specimens of several species
were to be prepared and donated to STINASU in
order to build up the local collection at the University
of Suriname; 2) the specimens taken out of Suriname
by the visiting researchers should be readily acces-
sible for study by third parties, if so designated by
STINASU; 3) copies of all publications resulting
from the work done in Suriname would be provided
free of charge to STINASU for distribution to
pertinent Surinamese institutions; 4) when requested
1982 GENOWAYS ET AL.-COOPERATIVE STUDIES
Fig. 9.-lnside the lowland rainforest near the Rudi Kappel Savanna, Tafelberg Nature Reserve,
Brokopondo District. Photo courtesy of Jane A. Groen.
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to do so by STINASU, the foreign researcher (or
team) would take one or more Surinamese counter-
parts along on the field trip and instruct them in cur-
rent field techniques.
The University of Suriname has a relatively young
School of Natural Resources, leading to a bachelor's
degree (the first group graduated in 1981), and is
eager to participate in field projects. This can be to
the advantage of both parties because the Univer-
sity's modern facilities can be made available for
laboratory work, and students can be involved in
some aspects of the research. In return, visiting
researchers may be requested to give guest lectures on
their field of expertise for the benefit of the Universi-
ty staff and students.
In summary, STINASU, because of its unique
position in the Government structure as well as the
private sector, can create field research conditions
for foreign workers unparalleled in South America.
In return STINASU requires that the resulting infor-
mation is made available to Suriname, and that ef-
forts shall be made by the visitors to impart as much
500 SPECIAL PUBLICAnON PYMATUNING LABORATORY OF ECOLOGY
Fig. IO.-View from the top of the Tafelberg looking northward at the surrounding primary lowland
rainforest, Tafelberg Nature Reserve, border between Brokopondo and Saramacca districts. Photo
courtesy of Dr. Carleton J . Phillips.
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of their knowledge to Suriname as possible. In doing
so, STINASU hopes to assemble a set of conserva-
tion reference data on which rational resource deci-
sions can be made, and to educate - through
counterpart trai ning - a number of Surinamese con-
servation workers who will then be able to continue
related work to advise future decision makers on a
rational use of Suriname's renewable natural
resources.
1982 GENOWAYS ET AL. -COOPERATIVE STUDIES
BENEFITS TO CARNEGIE MUSEUM OF
NATURAL HISTORY
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The field teams of the Carnegie Museum of
Natural History have been the recipients of a wide
variety of logistical support from STINASU. Collect-
ing and export permits have been provided. A skilled
field assistant, Leo Roberts, has been provided at
minimum cost. Mr. Roberts proved to be not only a
congenial and hard working field companion but also
to be highly knowledgeable about lowland forests,
particularly the trees and other dominant plants.
STINASU has made vehicles available when needed
and has helped in obtaining transportation on boats
and government airplanes.
Because of the cooperation of STINASU, collect-
ing was possible in the nature parks and reserves.
Besides providing baseline data for the parks and
nature reserves, this allowed the Carnegie field teams
to obtain samples of small mammals from un-
disturbed habitats. Some of the areas in Suriname
that were visited are extremely remote, accessible
only by airplane or dugout canoe. However, work in
these areas was possible because of the excellent
housing and other accommodations that STINASU
has available throughout the country.
At the conclusion of field work in Suriname, the
Carnegie Museum of Natural History will have a col-
lection of 3,000 to 4,000 scientific specimens of small
mammals from the country. These have been pre-
pared as standard museum skins and skeletal
material, as skeletons alone, or in fluid. Primarily
these specimens belong to the orders Marsupialia,
Chiroptera, and Rodentia.
Besides the specimens, a wide variety of other
systematic data have been collected, including stan-
dard karyotypes, living tissues for chromosomal
banding studies, frozen tissues for DNA and genic
analyses, and blood for immunological studies.
These materials have already lead to the publication
of descriptions of two new species (Genoways and
Williams 1980, Williams and Genoways 1980b), and
new distribution records of mammals (Genoways and
Williams 1979; Genoways et al. 1981; Williams and
Genoways 1980a). A number of other papers dealing
with the mammalian fauna of Suriname are planned
at the conclusion of four field studies. These will be
of direct value to the Suriname Government in en-
vironmental planning. In the long term, these data
and specimens will be used in studies of systematics
and evolution of broader taxonomic groups and geo-
graphic areas of South America.
BENEFITS AND PRELIMINARY RESULTS OF
INTEREST TO SURINAME
At the conclusion of the project, there will be a
large synoptic collection of fully-identified and proc-
essed specimens of small mammals returned to
Suriname to serve as a reference collection. Part of
this material is currently being housed at the Univer-
sity of Suriname where it can be used by students in
the School of Natural Resources. Supplies and equip -
ment for the initial storage and maintenance of the
specimens have been provided through funds from
the Alcoa Foundation. When the field phases of the
current study are completed, sufficient equipment
will be given to STINASU for them to be able to con-
duct small mammal surveys on a limited basis.
Members of the Carnegie field parties have given
training to staff of the University of Suriname and
STINASU in various laboratory and field collecting
techniques. Unfortunately, no student with interest
in training in natural history has been found to date.
This represents one of the major problems in the con-
servation efforts in emerging nations. These coun-
tries often lack the manpower necessary to train
someone in this area of science. Also it is difficult to
find qualified individuals to work in conservation
when more profitable careers are available. One of
the major benefits to Suriname in any cooperative
research program is that the country can use the ex-
pertise of visiting researchers which costs the country
nothing to develop.
STINASU receives 25 copies of all scientific papers
resulting from the current study as well as computer-
generated catalogs that list complete collecting data
for all specimens taken in Suriname. Lists of small
mammals occurring in the Brownsberg Nature Park
and Raleigh Falls Nature Reserve are being
developed for use in literature and programs for
tourists as well as use in development of master plans
for management of the areas. Similar lists are being
developed for the other interior Nature Reserves for
use in development of master plans for the future
management of these areas. A partial survey of the
small mammals occurring in the area of the new dam
and lake near Avanavero, in western Suriname, has
been completed. This is for use in a required impact
statement for the World Bank. Other specific areas
of particular interest to STINASU have also been
surveyed. Discovery of unique species or habitats
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Fig. I I.-Aerial view at Sipaliwini airstrip showing savanna habitat and gallery forest typical of the Sipaliwini Nature Reserve, Nickerie
District. Photo courtesy of Jane A. Groen.
are reported so that decisions and developments of
future Nature Reserves can be made.
Although the results of work on the small mam-
mals of Suriname are in many ways still pre-
liminary, a number of important facts have already
been found. The number of species of bats known to
occur in Suriname has been increased from 60
reported by Husson (1973, 1978) to 92 as of the
publication of Genoways et al. (1981), including two
species described as new. New records of mammals
resulting from the cooperative studies are not
restricted to bats. The white-eared opossum,
Didelphis albiventris, has also been added to the
mammalian fauna of the country, bringing to 11 the
number of marsupial species known to occur in
Suriname.
The data for rodents are still in the early stages of
analysis. However, an example of findings with
management implications is that populations of
Zygodontomys have been found in isolated savannas
in the lowland rainforests of the Tafelberg and
Eilerts de Haan Gebergte Nature Reserves. Zygodon-
tomys occurs almost exclusively in grassy situations
in Suriname. The management implications of this
discovery are related to the use of the larger savannas
as airplane landing strips. To help maintain the air-
fields the grass in the savannas is mowed and burned .
However, some areas of grass cover must be main-
tained to insure the continued existence of Zygodon-
tomys populations in these savannas.
The studies of bats in Suriname have revealed a
dramatic shift in the composition of the bat faunas
between disturbed and undisturbed forest habitats.
This shift is particularly ob vious in members of the
family Phyllostomidae. In disturbed forest habitats
and along forest edges , the bat populations tend to be
relatively high but the species diversity is relatively
low. These bat faunas are dominated by bats of the
subfamilies Carrolliinae and Stenodermatinae, with
such species as Carollia perspicillata, Artibeus
jamaicensis, A . literatus, A . cinereus, and Sturnira
lilium being very abundant. In the undisturbed
lowland rainforest, the number of specimens of bats
taken per night is relatively low but the species diver-
sity is high. In these areas, members of the subfamily
Phyllostominae are dominant. It was in these un-
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Fig. l2 .-Undulating terrain and low hills characteristic of the Sipaliwini Savanna Nature Reserve. Nickeri e District. Photo by H . A.
Reichart.
disturbed forests that we took many of the phyllo-
stomid species that are rare in scientific collections
such as Chrotopterus auritus, Phy/lostomus
latifolius, Phy/loderma stenops, Tonatia carrikeri, T.
schulzi, T. silvicola, Mimon crenulatum, M. bennet-
tii, Micronycteris davesi, M. sylvestris, M . brachy-
otis, M . hirsuta, and M . nicefori . The implications of
these findings are clear when one considers how
rapidly the lowland rainforests of South America are
disappearing because of human exploitation. If many
of the rarer species of bats of the lowland rainforest
are to be preserved, then relatively large blocks of
lowland rainforest must be preserved as is being done
in Suriname. If the forests are lumbered or other-
wise changed, the existing rare species lose some
vital habitat resources and the area is then exploited
by the "weed" species of bats.
CONCLUSIONS
We believe that the Suriname Small Mammal
Survey has proven that North American basic re-
searchers and South American scientists and
managers interested in conservation can work in a
cooperative manner to their mutual benefit. The
Carnegie Museum of Natural History has amassed a
great deal of data on the systematics, evolution and
zoogeography on South American mammals. Seven
papers ha ve already been published on the
cooperative work in Suriname, and several more will
appear in the future. Furthermore, the specimens
themselves will be available for study in perpetuity.
At the same time, STINASU is getting data for
development of management plans for their parks
and reserves. Also there are numerous side benefits
to thi s relationship.
A significant point that has become clear during
the cooperative work in Suriname is that conserva-
tion programs in developing nations must be able to
pay for themselves at least in part. The payments can
take many forms. Scientists working in developing
nations must be able to pay the conservation agencies
for the use of their facilities and for their assistance.
Natural areas (parks and reserves) can be used as part
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of an overall tourist industry. If good management
practices result in a biological excess of a rare species,
a legal market must be provided for resulting prod-
ucts. In fact, markets must be provided for any
natural resources that are being managed on a
sustained-yield basis. The challenge is providing the
data for such management plans and for the need to
preserve significant areas of natural habitats.
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